Abstract: Many patients leave hospital in poor nutritional states, yet little is known about the post-discharge nutrition care in which patients are engaged. This study describes the nutrition-care activities 30-days post-discharge reported by patients and what covariates are associated with these activities. Quasi-randomly selected patients recruited from 5 medical units across Canada (n = 513) consented to 30-days post-discharge data collection with 48.5% (n = 249) completing the telephone interview. Use of nutrition care post-discharge was reported and bivariate analysis completed with relevant covariates for the two most frequently reported activities, following recommendations post-discharge or use of oral nutritional supplements (ONS). A total of 42% (n = 110) received nutrition recommendations at hospital discharge, with 65% (n = 71/110) of these participants following those recommendations; 26.5% (n = 66) were taking ONS after hospitalization. Participants who followed recommendations were more likely to report following a special diet (p = 0.002), different from before their hospitalization (p = 0.008), compared to those who received recommendations, but reported not following them. Patients taking ONS were more likely to be at nutrition risk (p < 0.0001), malnourished (p = 0.0006), taking ONS in hospital (p = 0.01), had a lower HGS (p = 0.0013; males only), and less likely to believe they were eating enough to meet their body's needs (p = 0.005). This analysis provides new insights on nutrition-care post-discharge.
Introduction
There are continued pressures for early hospital discharge as soon as patients are medically stable [1] . Between 20% and 45% of patients admitted to hospital are malnourished, and many leave in the same nutritional state [2, 3] . One study found that 63% of patients who stayed at least 7 days in hospital left in the same nutritional state as they were admitted, and around 20% deteriorated [4] . Between 50-80% of hospital patients report eating difficulties [5, 6] , and 30-70% report poor appetite [6] [7] [8] , and these challenges may continue post-discharge. Interventions that promote good nutrition and address nutritional deficiencies are needed pre, during, and post-hospitalization to decrease a variety of complications, including mortality and readmission [9] [10] [11] [12] . When nutrition risk is present at admission, it means that the issue has developed in the community. Appropriate discharge planning is a key mechanism to connect those malnourished or at risk patients with appropriate resources in the community.
Approximately a quarter of patients report weight loss 30-days after discharge, which was associated with being on a "special" diet (also called a therapeutic diet) and reporting a fair/poor appetite [13] . This same study found that only 11% of participants reported consulting a dietitian post-discharge and this was associated with severe malnutrition, weight loss after discharge, comorbidity, and having seen a dietitian in hospital [14] . This research suggests need for nutrition care post-discharge, but potential gaps as well. Little is known regarding whether or not patients follow nutritional recommendations provided in hospital or what other strategies are used at home to support their nutritional status [15] .
Strategies to improve post-discharge nutrition-care may include referral to a community dietitian [16] [17] [18] either by having the patient attend a clinic or having the dietitian visit the patient at home [18, 19] ; use of oral nutritional supplements (ONS) when needed [20, 21] ; a combination of dietetic counseling and ONS [22] [23] [24] ; meal delivery programs [25] [26] [27] [28] ; or education and recommendations provided in hospital prior to discharge, among others. Several of these interventions have been found to improve body weight and self-reported food intake, however many studies lack rigor [21] . A greater understanding of who accesses or follows through on currently available resources is needed [27] . Referral to a dietitian is encouraged, including through a home visit or as part of a discharge liaison team [18, 19] , but access to a dietitian is not always possible and other methods of nutritional follow-up post-hospitalization should be considered.
Education or nutrition information is provided for some patients at hospital discharge, but improvement is needed [12] . There are many barriers to nutritional counseling and to the adequate delivery of this service, such as patients being discharged too quickly before education could be provided, a lack of knowledge or interest from patients or clinicians in discussing nutrition [29] , lack of health literacy, the patient's previous healthcare experiences, as well as their health status at discharge [30] . One study reported that almost all of hospital case managers thought nutrition related diseases and risk factors (e.g., swallowing problems, poor appetite) strongly influenced discharge planning, yet dietitians were not seen as important, and were rarely consulted in discharge planning [31] . Little is known about the effect of the nutrition information provided at discharge, or who adheres to that information. Use of various types of ONS after hospital discharge [20, 32, 33] is another common strategy as these products have been shown to enhance patient recovery including reducing (re)admissions [34] , and increasing dietary intake [20] , while remaining cost effective [35, 36] .
To provide adequate nutrition follow-up after hospitalization, nutritional needs and risk must be identified and the appropriate treatment provided in hospital. The purpose of this investigation was to describe the nutrition-care activities that patients engaged in 30-days after discharge, and specifically determine covariates associated with the two most common activities, following nutrition recommendations provided in hospital, and/or using ONS.
Materials and Methods
The Integrated Nutrition Pathway for Acute Care (INPAC) is an evidence and consensus based algorithm for the identification, prevention, treatment, and monitoring of malnutrition in hospital [37] . After diagnosis and treatment, INPAC recognizes the importance of considering nutrition in the discharge process to allow the support to continue as patients return to the community. The More-2-Eat (M2E) study was developed to evaluate the implementation of INPAC in five Canadian hospitals. After one year, the M2E hospitals had each implemented a unique nutrition screening and assessment triaging process that allowed all patients to receive the appropriate nutrition-care in hospital [38] . Some sites started to address the need for improved nutrition support after discharge.
Ethics
Ethical approval for M2E was obtained from the University of Waterloo Research Ethics Board (ORE #20590) and from the ethics committees at each of the five participating hospitals (Niagara Health Ethics Board, Ottawa Health Science Network Research Ethics Board, Health Research Ethics Board of the University of Alberta, Regina Qu'Appelle Health Region Research Ethics Board, Concordia Research Ethics Committee). Data collection directly from patients or staff required informed written consent, which was attained prior to data collection and was specific to the collection of 30-day follow-up data.
Sample and Participants
The study populations were all patients on the chosen medical unit at the: Royal Alexandra Hospital (Edmonton, AB, Canada), Regina Pasqua Hospital (Regina, SK, Canada), Concordia Hospital (Winnipeg, MB, Canada), Niagara Health System, General Site (Niagara Falls, ON, Canada), and Ottawa Hospital (Ottawa, ON, Canada). Data on nutrition, frailty (hand grip strength; HGS), disability, quality of life, and food intake was collected on a subset of patients recruited in M2E each month for 15-months (referred to as "detailed patient data"; n = 1250). These data were used to understand how strategies to implement INPAC started to affect the quality of care, such as reducing mealtime barriers in hospital for patients. At three time points (baseline, months 5/6, and 11/12 of implementation) detailed data collection patients recruited also consented to data collection 30-days after their discharge (referred to as "30-day data"). Telephone surveys were used to collect the 30-day data.
The eligibility criteria for patients were driven by the primary objectives of the M2E study: (1) no cognitive impairment as per admission assessment by nursing; (2) spoke English (or French at Ottawa site); (3) consumed an oral diet, but supplemental enteral or parenteral nutrition were allowed; (4) admitted from the community and likely to return home to the community; and (5) provided written consent to participate. The sampling design was single stage and participants were chosen through a quasi-random sampling process, with additional details provided elsewhere [38] .
Data Collection and Measures

In-Hospital Data Collection
A clinical dietitian or nurse was seconded from each hospital for M2E data collection. The variables from the detailed patient data used within this analysis included: age, sex, primary admission diagnosis (categorized into the six most commonly reported diagnoses), nutrition risk, nutritional status, length of stay (LOS), HGS, use of ONS in hospital, patient perception of importance of food intake on recovery, patient perception of staff's view on the importance of food intake, and barriers to food intake at a single meal.
Nutrition risk was measured using the Canadian Nutrition Screening Tool (CNST) [39] ; two questions on 6-month weight loss and food intake over the past week are asked of patients or their proxy. Nutritional status was determined using the subjective global assessment (SGA A: well-nourished, SGA B: mild/moderately malnourished, SGA C: severely malnourished) [40] , with SGA B and C amalgamated for analysis. SGA is considered a diagnostic tool including food intake, function, weight change, and body composition, and is completed by a trained clinician. To measure HGS, training was provided on the Southampton protocol for HGS using a Jamar hydraulic hand dynamometer J0001057 [41] . The Mealtime Audit Tool was used to measure barriers to food intake while in hospital at a single meal [42] . The My Meal Intake Tool was used to assess food intake at a single meal using a scale of 0%, 25%, 50%, 75%, or 100% of their food/beverages [43] . Patient perception scores regarding the impact of food on recovery and their perception of staff's views on the importance of food intake were measured on a scale of 1 (low), 10 (high). A cut point of 7+ was used to categorize responses.
Data Collection 30-Days after Discharge
Patients recruited for the 30-day data collection provided contact information, including a proxy (a family member or friend to be contacted if the patient could not be reached). These participants were contacted 30-days after the discharge date by university researchers, with up to five calls attempted to reach participants. When proxy contact information was available and the patient could not be reached, the proxy was called up to three times. If a person who answered the phone reported a patient was unavailable due to death, a move to a residential facility, had returned to hospital, or other, this was recorded. All data were collected by self-report or proxy-report.
Weight change included options of weight gain of >5 lbs, loss of >5 lbs, no change (e.g., <5 pounds), or did not know. For weight gain or loss, the participant was asked whether or not this was intentional, and for weight loss whether or not this was related to changes in edema (asked as fluid loss for participants). Appetite was rated and categorized as Very Good/Good, and Fair/Poor for analysis. Questions also explored whether the patient was: avoiding certain foods, following a special diet, having a diet different than before hospitalization, receiving meals from a program or service, if they received information about diet or community services to support recovery after discharge, if they followed those recommendations, and if they took meal replacements or supplements (ONS), all with a dichotomous response option (Yes/No).
The use of other health services specific to nutrition-care was also reported (Yes/No): whether they saw a doctor; if the doctor asked about nutrition or body weight; if they followed the recommendations provided by the doctor; whether they had seen a dietitian (and where); having seen another healthcare provider (and which one); having an emergency room visit since discharge (and how many times); having a health clinic/emergency clinic visit since discharge (and how many times); and being readmitted since discharge (and how many times). For analysis, emergency room visits and health/emergency clinic visits were combined due to low prevalence. Food related activities of daily living included eating one or more meals with someone, where responses were categorized as Never or Rarely/Sometimes vs. Often/Almost Always for analysis. The participant was also asked their perception on how they were eating, categorized as more than enough/enough vs. not enough for analysis, and to rate their general health and nutrition health (Excellent/Very Good/Good, and Fair/Poor).
Open-ended questions asked for specifics when avoiding certain foods or following a special diet, how the diet differed from before hospitalization, who helped with preparing meals, details when a meal program or service was used, the specific hospital recommendations that the patient followed, the frequency and type of ONS used, any new services provided after a conversation with their doctor or dietitian, if the patient did anything to support their food intake after discharge, and if anything else could have been done by the hospital to support their food intake and recovery after hospitalization.
Data Analysis
Sample characteristics and nutrition-care variables post-discharge were analyzed descriptively. Analyses were completed to determine if respondents (those who completed 30-day data collection) were representative of those who consented to participate in this follow-up. Those who died/ hospitalized/moved were categorized as non-completers. Comparisons were made on demographics (sex, age, site), diagnoses, LOS, and nutrition-care variables to determine potential bias in the respondents.
Due to the low prevalence of most nutrition-care variables (e.g., reported seeing a dietitian), bivariate analyses to characterize users of services were only completed for those activities where more than 25% of the sample reported the activity. This included only two care activities: following nutrition recommendations provided by a clinician in the hospital, and use of ONS post-discharge.
Bivariate analyses were completed for covariates of interest hypothesized to predict these care activities. Chi-square tests were used for associations of categorical variables such as sex, nutrition risk, appetite, etc. t-tests were used for associations with continuous variables including age, LOS, and HGS. Due to the number of comparisons made, to reduce type I error the significance level was set at p < 0.01 for this exploratory analysis. Statistical analysis was completed using SAS Studio 9.4 for Windows. The answers to the open-ended question about following dietary recommendations were grouped into content themes; for frequency of ONS use, responses were separated into timeframes (daily, occasionally etc.).
Results
Overall Sample
A total of 513 participants were recruited for 30-day follow-up after discharge from hospital. Of these, 48.5% (n = 249) completed this telephone follow-up. Non-respondents were: proxy completion (n = 16); patient death (n = 7); moved to a residential facility (n = 2); in hospital at time of interview (n = 19); declined (n = 60); or did not answer the phone (n = 160). Respondents and non-respondents were not significantly different on any demographic or nutrition-care variables. Thirty-day respondents had a significantly (t = −2.71, p = 0.007) shorter LOS (9.1 days SD 7.21) as compared to those who did not participate (10.5 days SD 9.39), and were more likely to have an 'other' diagnosis (t = −2.72, p = 0.007; 17.5% overall and 12.1% in 30-day participants), or a neurological diagnosis (8.6% overall and 11.7% in 30-day participants). Participant characteristics, in hospital nutrition-care (Table 1) , and post-discharge nutrition indicators and care activities (Table 2 ) are provided. Of the 30-day follow-up participants, 40% (n = 101) were male; the mean age was 70 (SD 14.7); 21% (n = 53) were at nutrition risk; and 14.5% (n = 36) were SGA B or C (malnourished). At discharge, 44% (n = 110) received information about food intake/community food related services, and of those 65% (n = 71/110) reported following those recommendations. Within 30-days of discharge, 19% (n = 47/249) reported losing weight, with 81% (n = 38/47) reporting that this was unintentional; 40% (n = 19/47) of participants reporting weight loss had received nutrition information in hospital. About a third (n = 84) of patients reported never/sometimes eating with others. In hospital, 8% (n = 20) were taking ONS, while 26.5% (n = 66) took ONS after discharge. Only 6.8% (n = 17) reported having consulted a dietitian since discharge.
After hospitalization, 42% (n = 105) of participants reported following a special diet, with main dietary changes including reduction of salt, sugar, fat, consumption of specific foods, to follow a diabetic diet, and generally trying to eat healthier. Just under 24% (n = 59) of patients said their diet was different than before hospitalization, with the most common reasons being that their diet had improved, decreased salt/sodium, increased protein, was an overall healthier diet, or it was different because they were not eating well before hospitalization. Only 5.6% (n = 14) reported using a meal program or service, with the most common services listed as having meals delivered to the home, home care provision of a meal, or a general meal program for older adults. When asked if the patient did anything else to support their food intake after discharge, responses (n = 143) included receiving help with grocery shopping and/or cooking, or receiving prepared food from friends or family. With respect to asking about further hospital support, 73% (n = 181) reported that nothing else could have been done to improve their nutrition, 9% (n = 22) were not sure, and 18% (n = 46) provided suggestions for improvement. Typical comments for improvement were: the desire to see a dietitian during their stay or at discharge, for more information to be provided about nutrition at discharge, complaints about the food while in hospital, and feedback regarding improvements to general hospital care.
Self-Reported Use of Discharge Nutrition Information
A common post-hospitalization treatment strategy is the provision of education or nutrition information at discharge. Of the 42% (n = 110) who reported receiving nutrition recommendations at discharge, 65% (n = 71/110) followed the information provided. It is unknown who provided the information. Participants who received and used this information (n = 71) were more likely to report following a special diet (67.6% n = 48, X 2 = 9.55, p = 0.002), or a diet different than before hospitalization (40.9%, n = 29, X 2 = 7.13, p = 0.008), compared to those who said they did not follow the information they were provided (n = 38; n = 1 did not know if they followed the information). Those following the recommendations provided also perceived their nutritional health to be better than those who did not follow recommendations provided (fair/poor 12.7% vs. 36.8% respectively, X 2 = 8.68, p = 0.003). Details provided in Table 3 . Table 3 . Comparison of 30-day follow-up participants who received and used discharge nutrition information vs. those who received and did not use the information (n = 109 a ). The majority of participants (n = 71) who responded to the open-ended questions regarding following in-hospital recommendations described eating or avoiding specific foods such as general healthy eating tips or ways to eat more protein. Other recommendations followed included: seeking support from a healthcare professional/service such as home care or a dietitian; use of community service such as a home meal delivery program; when or how to eat, such as eating small meals, eating when hungry, or chewing enough to avoid choking; dietary recommendations for specific conditions, including diabetes; use of ONS or vitamin supplements; and advice for drug-nutrient interactions. Table 4 includes a comparison of 30-day follow-up participants who did and did not report using ONS, a common post-hospitalization treatment strategy. ONS was used by 26.5% (n = 66) of the sample post-hospitalization (n = 1 did not know). It is unknown if patients were following a recommendation from the hospital, or started ONS use on their own. Use ranged from several times per day, daily, a few times a week, to occasionally. Those taking ONS were more likely to be at nutritional risk (39.4%, n = 26; X 2 = 17.38, p < 0.0001) or malnourished (SGA B or C) (27.3%, n = 18; X 2 = 11.79, p = 0.0006) while in hospital, to have received ONS in hospital (15.2% n = 10, X 2 = 6.09, p = 0.01), and be males with a lower in-hospital HGS (mean 23.8kg, n = 24, t = −3.33, p = 0.0013) as compared to those not taking ONS after discharge. Those taking ONS were also more likely to have a hospital-admission diagnosis of a respiratory nature (X 2 = 17.65, p = 0.0072). Participants taking ONS were also less likely to believe they were eating enough to meet their body's needs (80.3% stated eating enough, n = 167, X 2 = 7.95, p = 0.005) as compared to those not reporting use of ONS (92.8%). 
Self-Reported Use of Oral Nutritional Supplements after Hospitalization
Discussion
This exploratory analysis found that the most commonly reported nutrition-care activities post-discharge were following information provided in-hospital about food intake/community food related services (44% received info, and 65% followed the information), and use of ONS (26.5%). Only 6.8% of participants reported seeing a dietitian post-discharge, which is consistent with the 11% reported in a previous Canadian study [14] . Similarly, weight gain, loss, and stability were comparable to other Canadian work [14] .
Participants who reported following the hospital dietary recommendations were more likely to be following a special diet that was different from their pre-hospitalization diet, compared to those who did not follow the recommendations. These participants were also less likely to rate their nutritional health as fair/poor. As only a few characteristics were associated with who follows the nutrition information, this could indicate that the use of this information is not limited by age, gender, or nutrition risk. Some of the recommendations provided were focused on specific conditions (diabetes control etc.) or weight loss, while others encouraged food intake, and ways to increase protein. Further information regarding specific recommendations and who followed them, would help to highlight areas for malnutrition prevention, such as encouraging adequate protein intake in older adults at home.
It is unknown who provided the nutrition information received by patients at discharge. When needed, dietitians should provide patients with a nutritional care plan, counseling, and monitoring of nutritional status during and post-discharge. Studies by colleagues (2013, 2014) , found beneficial effects of seeing a dietitian post-discharge, including adding a dietitian to a discharge liaison team [18, 19] . As a specialist resource, dietitians are not always consulted or available at the time of discharge [31] . With support from the dietetics team, and within professional boundaries, an interprofessional approach can be used to promote food intake and encourage adequate nutrition, or community nutrition support [44] . A proactive nutrition culture should be encouraged among all staff to recognize that nutrition is important [44] . INPAC advocates that discharge planning include referral to community-based dietitians to continue nutritional therapy started in hospital for malnourished patients [37] . Other trained health professionals in hospital should also be involved to ensure food access is available post-discharge. For example, an occupational therapist can assess for cooking abilities, or a social worker can connect with community services, such as a home meal delivery program.
As only around 7% of patients reported consulting a dietitian after discharge, yet 72% consulted a doctor, general practitioners/family medicine are a potential avenue for referral to a community-based dietitian for those who continue to lose weight and are struggling with their nutrition. Nutrition education for physicians is lacking [45] , and time is another significant barrier to providing nutrition advice [46] . Educating physicians on nutrition screening and appropriate referrals to a dietitian or nutrition service in the community is needed. Further understanding of how and why patients consult a dietitian post-discharge is an area for future research.
With respect to ONS, there was no difference in use for those who reported weight loss or gain, even though taking these supplements was associated with nutrition risk. This lack of difference may be due to the short time frame, the variability in frequency of ONS use (from several times per day through to only occasionally), or the amount taken, and is inconsistent with experimental studies on use of these products [20, 21] . This analysis is based on the first known observational study exploring ONS users post-hospitalization. Although new insights into whom is more likely to use these products (e.g., not eating well, at risk/malnourished), resulted, further work, potentially through qualitative investigations, is needed to understand use.
These exploratory results can be used to build on the growing literature regarding outcomes for patients after hospital discharge. Understanding who currently follows through on recommendations or uses ONS provides a foundation for further work on whom to target for such nutrition-care activities. Referral to a dietitian is encouraged for malnourished patients, yet is not always feasible; other support mechanisms should be considered while a solution to this shortage of this specialized resource is put into place.
Limitations
There are several limitations to these data, particularly due to the small sample size, however it was still generally representative of the detailed patient sample who consented for 30-day follow-up. The shorter LOS of respondents vs. non-respondents may indicate that 30-day participants were somewhat healthier than non-participants. The eligibility criteria of the detailed patient sample excluded those with cognitive impairment, and those returning to locations other than home in the community. Results can thus not be extrapolated to all medical patients. The population was also not restricted to those who were malnourished, and many of the recommendations may have been for losing weight, or specific to admission diagnosis, particularly diabetes. Participants needed to be well enough to answer the phone (and the questionnaire), able to hear the questions (several interviews were ended due to participant hearing difficulties), and available to answer the call. With calls coming from the University of Waterloo, rather than from a hospital, many calls may have been screened and left unanswered. The interviewers aimed to address this issue by leaving a message on the fourth call. In future, it may be beneficial to have follow up interviews conducted by the recruiting hospital. The number of participants who died, moved to a residential facility, or returned to hospital may not be reflective of the population. These data are based on reports from proxies (or whomever answered the phone), and does not include those who did not answer the phone.
The open-ended question about ONS use elicited some indication of the frequency of use, however due to the small sample and large variability in responses, this should be interpreted with caution. Regarding the nutrition recommendations provided at discharge, qualitative results provide examples of the type of advice or information provided. It is unknown who provided the information, and a month after discharge, participants did not always remember what they were told, or what they did remember was vague. Some participants specified if the information was provided by a nurse or dietitian, however most did not specify or could not remember. Future investigations should collect data on type and provider of recommendations from the admitting hospital. Understanding the sources of the education, and the type of information provided is necessary to further understand how nutrition is included at discharge. Ideally, it would be beneficial to know how: (i) the patients are using this information; (ii) whether it is changing their behavior; and (iii) if it is having an impact on outcomes. Future work could also explore post-discharge ONS consumption including reason for use (recommendation from hospital or not), frequency of use, duration, amount, etc. Finally, focusing 30-day follow-up data collection on patients malnourished in hospital would help to further identify gaps in nutrition-care for these highly vulnerable patients upon their return home.
Conclusions
This exploratory analysis provides new insights on the prevalence of nutrition-care post-discharge. Most post-discharge nutrition-care activities were low in frequency, particularly consulting a dietitian. Of all nutrition-care activities post-discharge, participants most commonly reported following nutrition recommendations provided in hospital, or using ONS. These findings provide areas for further exploration regarding nutrition-care activities and characteristics of patients more likely to receive/follow recommendations. Further work is needed to understand how to best support patients after discharge, considering patient preferences and health outcomes.
